Influence of drug binding on DNA flexibility: a normal mode analysis.
DNA-drug complexes are important because of their pharmacological interest but, in addition, they provide a useful model to study the essential aspects of DNA recognition processes. In order to investigate the influence of ligand binding on the dynamic properties of DNA we have carried out normal mode analysis for complexes with drugs of two types: a typical intercalator, 9-aminoacridine, and a typical groove binder, netropsin. Normal modes are analysed in terms of helicoidal parameter variations with special attention being paid to global deformations of the double helix. The results show that the influence of these two drugs is very different. Intercalation of 9-aminoacridine leads to an increase in the flexibility of the intercalated dinucleotide step, with notably larger vibrational amplitudes for both roll and twist parameters compared to free DNA. In contrast, the groove binding of netropsin induces a stiffening of the DNA segment which is in contact with the drug reflected by decreased vibrational amplitudes for backbone angles and inter base pair helicoidal parameters and an increase in vibrations for adjacent base pairs in terms of buckle and propeller twist.